2,3,7,8-Tetrachlorodibenzo-p-dioxin-induced cleft palate in the mouse: evidence for alterations in palatal shelf fusion.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) causes a high percentage of cleft palate in fetuses when administered during organogenesis in certain strains of mice including the C57BL/6J, but not in certain other strains (AKR/J). The purpose of the present study was to examine various biochemical and morphological aspects of TCDD-induced changes in the developing palatal shelves. Our results indicate that when TCDD (100 micrograms/kg) was given on individual days between days 8 and 10 of gestation, a high percentage of cleft palate was observed. Receptors specific for TCDD were detected in the C57BL/6J but not AKR/J palatal shelves. The amount of TCDD receptors is highest in the palatal shelves on day 13 as compared to other embryonic tissues including the liver. Examination of cryostat sections taken from embryos during the time of palatal elevation and fusion demonstrated that TCDD does not interfere with growth, elevation, or initial contact of the palatal shelves, but does interfere with firm adhesion and/or degeneration of the medial epithelial cells. Our results suggest that TCDD exerts a direct effect on the embryonic palatal shelves which results in formation of cleft palate.